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(54) mmo^mi M3iefl*7Uy*-«iESKRt^-^ns«fflL.&*pi9 



(57) 

m^'Xsy 'J ^yt)-miEmm^m^t^c to 



1 Bfcfft©^ 




(2) 



nmW- 1 1 -1 2 2 5 1 3 



m^^t^^J^o m Lfc* ;>< ^ IE JJt^T. MSB* ;>< ^ 

y *-aiE^B<t mmcomm^mmzy u y * 

i3&!i#|Si:-rSM!««2SBt8©M3t!ia'7 'J -y *-«iiEil 

Mo 

t=&!|fmfrss!3?^2fBK©M3ie«-7 y -y *-*fiE^ 

Bo 

m^^mmcy y -y :^7-fig^^coffiiE^r ssifeo^ y -y 

* -liiiEgBt. t5i3:7 y -y * -m5i-«-*iiE LfcRfc^il 
^*^^-rs^^il1Si*^6:G:«*-?<^-?feoT> WlB 

7 y -y * -niEigBiiitiR^ 1 icmm<Dm96ay y -y * 
y y -yti-miELy y -y^-tfiEmic^^LT-^^f^ia 

^S^S<!:^ MiB1£iccDffl^j!!iSigS;b^e0!)4Si!ca}lft^ 

<i^t*ffiigutc7 y y *-Bg^j-(DaiE*-rsi£a<07 y -y 

* -mmmmt. mmy y -y * -^^^mm Ltcfmrn 

■^^^fig-rs^^ilBihA^e^S^^^-^SoT. MIB 
37 y y )!j-ffiiESBWIiS3?^ 1 1cSBigcDMJt*!^ y y :<7 

yjyti -mmLy y -y * -miEmz-^m lt-**©® 



[000 1] 

•y *-«rffl]JI-r5M3W7 y >y ^-ffiiEilBlcH-rSc 
[0002] 

im^<oim^ fitJR. s:cDacD7y'y:t?-ffliESSiU 
TttltraVI — 2 5 3 3 6 Q-^lClBK^nfctOfl^aEaS 

nrt^So 06(is:cD<};3^fif3i5os^*j7y>y*- 
*tiE^B£D*ifig=&/T^-r:?^p>y'?ig7-feSo «-r\ ia6:& 
#R§ LT> ±iBse3i5CD7 V ^yti-miEmm(Dmm^mm 
fSo S6^c*Jt^T, 6 1 tt^y «y*-<7)a6s^^s 6 

1 0^1 ^-r-yuK^P^Ti^LfiililfSittraaBLTai:^ 

[0 0 0 3] Sfc, 6 3t43Fl*||aK6 2(3!)aj*^l^T'fe 
5«^S 6 1 1 3b^67 y -y *-^^>£l^36Lfdt^^# 
«i|^1t^*-r^igJ^iij®3'-i';l/i5J (LPF) . 6 4t±fl 
^S6 1 1^37i'-;UFji6-&T^coai:>]«^S6 1 
3<Dte*i«^^S6 1 2lt-&to-y:«fci6®gSlHjKx 6 
5«fi^S6 1 3^«^S6 1 2TmnLTy'Jytl- 

vmm^s 6 1 oizMLmn^s^e sotattm^s e i 
4 ^mmr^ c t it j: y y -y *-^^j*i^*-rsfWf 

SUSPSI^T-S^o 

[0 0 0 4] ^Mz^ iii6^#^LTs ±iBSi*0)7y-y 
^Ktim¥■e i icA^Lfc^y •y*-tDfeSA:^fi^s 

6 1 0^ 1 KmP^^l^ LSEHi^lcPlMLTft 

^S6i i^tatir^o i&w.m^y^ji'^ (lpf) 6 

3 ti¥^i||l2l^ 6 2 (Diiitim^^ S 6 1 1 7 y 'y 

5^*1^31 LfcM^s 6 1 i^mtiU mmmnteAitm 

•^56 1 1 ^37'r-;UKS6-t±T-?-05aj:^0)fwffi^ft 

#s 6 1 2ic^fc-&fdi-^s 6 1 3^a^-r^o mmm 

K6 5t±<i^S6 1 3«^^S6 1 2TI^SL.T7y>y 
*-^5^^c:Sib«yLfc#^*S6 1 4*m*U fUff»Jffli 

IeIKT-^0)<1^S 6 1 4^A:bL/c8*^ffl^S 6 1 OlC 

mm Lzy y -y L/ci9!ii«-^aj:*3%ift^ 

[000 5] 

[f8B^«<<l?'^LJ;3<!:-rSiiS] L*^L:&*(*6x ±IB€t 
31507 y -y *-liiEilBlt33l^Ttt. A^ffiy<^»^m^^ 
IZ^ y 'Si -^^>1^C CD (JJtTITCCD) 

BiiRj&^ssis^^a^aj-r M o s s<©ai^i!i?^fflt>fc* 

;^^Ocfc-5lCs PI— ■7^'-;uKcoili^F«30:7y y*-^ 

^tmm:fDmziE^^mizmtr^m^^j:iiiznL.z{t 



(3) 



^mW- 1 1-1 2 2 5 1 3 



[0 0 0 6y:$immit. ±sBmM<omm^mmr^ittt> 

[0 0 0 7] 

[0 0 0 8] *f|Bm I^-:7^--;i/K©iii^rt03"J 
y:*-m^7b^Sil:&lR)lc^<b-rsd;3^a^^. MOS 

[0009] :^mBniC ^ S U y * -If lE^S^ 

ic J: y Sit:)?ip)07 y yti-m^^mmizmiE LTwrc 

[0 0 10] :^^mits n^<Dmisi^-^7tnmm^<D 

mwLom^mm^tcit^M^&ti^Misi^mmiz^ y y y 
t.. Sf5i5^RrtiT-Sofcfi»:)?iRiic^fk-r^S7^«-7y 

So 

[00 1 1] 

m^<r>mma>im\ :^nm(nn■mm^ Kvm.(omn\,z 
ts^ti^^m.%ny y ^ ti -mjEmmit. -wmm.m^<D 

iEic\.tcmm.(ommm.-^^t-^'by *j A-^»^tf-»-r 

m.-)5\p^\zmtr^y y y*-m»^ii?46s<j:3tcLfcc 

[0 0 12] «fc. *l8W<DW5R^2tClB«©^B^lC6^ 



t!}lB^ii[©«^il!iS^SA^6(D 
|gtc07yy*-ffiiEiligt. B(jsB7yy*-«4*«*tiE 

L/ciS!#«^'£^^-rs^^^B<t*^6%ys mm.(Dm 

T> ms&ti:^=7Kmmintcy y ^-MiEiiB^is* 

1 [zmm(r>m%ny y y ^-mie^s.?: «is<Diii 

^^y y -y :^7-aiEmic^^-r S<fc 3 ic Lfcfc0T-« 

y^ mwL(omr3.:^-:!R7m^mi-<D\&ti^mm\^s mm 

\z^<oy y y *-fi85J-«gS^^ 1 {j:f3*8<©iJ3W:7 y y 

mrs.^mmz^ y ^ y yti-midt'^wsi^w^<omm^ 

M o s^Ji#^?^©{li:^*^efiit:^iRilc^'(b-rsM3t 
!i!j:7 y •y*-fig^^ffljE■rs^:^:4i«■^'*s^t^^f^ffl«^ 
*rSo 

[0 0 13] Sfc. *fl^OS^]13lCSIg«)^WlC*^ 

A^S^T^M"^ y >y ^-ISiE^Bli. MlB^i^OS^S- 

^m=^(o^tiT^it> y > MiB«ife<Da^<j««ig[©^jteB#p^ 

CDS*SBi^"ra6SJ:-5lJ:Lf£:*><3!)l?a6y. ^»<DS5t 

£0:7 y -y 1 iciB®o^7t«r:7 y >y 

If iE^glCcfc y If IE LT^f /cl!!ll!#«^=&lf iEmic^^ L 
T— *fe®li«5&#S<fc3lcLf£:CtltJ:y. 
^P^(DS:&Siffl#tcd: y y y -y *-fi!6^J**M^S«iS:© 

mm. M o ssfflt5^?^roda:^A^esii75iiRitc^fb-r 
sM^fl-^y -y^-fig^^ifiE-rsctti^-e^stt^-? 

[0 0 14] $fcv *l8P^0lt5R«4ltlBK<DSIWlC6^ 
6-SM^*I7y-y*-lfjE^Stts ms^^owsi^- 

#«?<Di±3:^TSy. 0i}iBlii@[(OH^^)^1iiSco^j3f6^JS 
(DS^SiS^Ta&SJ:3lcLfctOT-Sy. ItiScO^Tt 

(07 y y *-fi8i3-*ll:d^ 1 ttfBiB®M5l6*I7 y y 
If lEgMlc J: y If iE LT#fcR!ll!#«^^lf mic^^K L 
T-tfeO[)iii^«!#S<fe-5lcLfcc:tlcd:y. imL(Oi>^% 

mm.<j>mfSi^mmzjs:. y 7 y yti-m^t'^mn:^^<r> 

^<g. MOSSJl^«^ll<0tH:']A^6Sia73lR|{!:^ib-r 
SM3tW7 y y * -m^^lfliE-r 5 ZL t S t U -5 

[0 0 1 51 ^Tc. *f8B^<Olia?J15ltlBKCD^0^te*^ 



(4) 



ItHa^F 1 1-1 2 2 5 1 3 



y -yti-mmmmim^ i iz^mcommiy u y 
^^ja® u V ^y ti-m^^nmm i tcse 

fi-^^ffilEmic^fig LT-*fe<Diii^«•^#S J: -5 tc Lfc c 
tic J; y . 1il!f<D^^BtP^©S3S:5lii«ilt<fc y 7 y y « 

[0 0 16] Sfc. *SI^(0Si«^6lclBtl6Of8B^lc^)- 

mm^^mmzy y 'yti-m»(omiE^r^w.m<Dy y 
* -itiEgMi:> mmy y y * -^^a-^a ie Ltcmm 

iB7 y ytf-mmmm^tn^ l tef3i?©M3fc*J7 y 

ti-mmmmt u mL<Did%mm<omfs:^mm^y y 

IgODMTt'iO'^ y -y ;^3-^fiE^B^^:* 'JmiELTrntcvm 
i te«fc y , ^ilS0)5J7^^jS©SfeSili^tc J: y 7 y * 

« jr <!: 5 i: a fFffl So 
[0 0 1 71 JJ(T. ^^^^EIiB^ El 1 TbMEl 5 icS":?*. 

n 1 ommmmi^ts^f^WiMny y •y:^7-ffliiEiiB0 
:pm^5^-r:?'p y ■j'H. mi urn i it^t-*^^<©M i 

©ffi^jsm^s^fj^^miax la 3 liEi 1 it^-r*^Bjcoii 

^'p -y -j^ a it^^mm j: § itT^w^ y -y * - 
[0 0 18] (^1 omi&omm) *-r. @ 1 ^mmL 

V i - S Y i j 

i =0 



1 (osiagoji^JitcfeitsMJte^r^ y -y * 
-ifiE^BG)«m*siB^-r«o E1 1 ^c^Jt^T. 1 tiBfcfs 
ffl^s 1 i^^xtir^mmm^xtim^. 2i±i ^-r- 

;u K<Oiii^o=&7j<¥:^{Ri©fl^3liJS<DjSW«a?«>ai»3ir 
Sffi3tJt5*fli^^^®. 3tiA:'3Lfcl!!*;^<S^S l 2=£ 
3 m<OUm.^mzWL y iJttTIBS*-&5fca6 

1S#IS6^ 7. 8<Dii^JPW¥lSL/'c«^S2 l^SRto 

s»p»¥j^#®. 1 0 \mm-^i^^m 9 (omtim^^ s 2 

mvmn Lzy y 'yt)-m^^m y ttiri+s^s: (i^^ 

(DmtuzmnLzyv yi3-^^^m^r^i:omiEr 
^mm^m. t T^tyv ytt-m^^^^Ltcvmrn^ 

[0 0 19] ;^ic. mMbrnms^^^LT. 

H 1 ©SISl6fl!)3K®tca3ttSMJl6*I7 y -y *-*iiEilB© 

lij®J£|-'5:*fi¥<*^W;U/-cli!*i^fi^<»:-rSo Ws^fl^S 

1 2ttcti:&^*)-r*><DT^&s*\ ia2tc5^-rj;-5it. 

tLTunSo iiwsism^^iis micomzHt. mM(o 
mmwL^ 5 0 H z i: Lzi^^(oz\ M^'XKDmmiiCjf^ y 
m^^^Mmt^mmit 1 0 0 h z i:«:y, wmm^ 
(oy-<-)i\^mm^6 0Hztt^t. yj-yti-^^ 
itay ^ Y^^mmzmvmLmn^^tiziSi^o mm 
^m^^ s 1 4 imm.^m^^±m^m 2 tc j; y mmm 

^S1 2:&*¥^|qltCiffiS«firt\ Sii^lRl (^^-f- 
[0 0 2 0] ;^5lC. liI3^#RSLT. S«3Sig5^^^^ 

#S2®iiimcot^TUiwrSo x^^tisnuifiHi-^s 

0 2 1 <DB*#fl^ S 1 2 ) 1 7' -f — ;!/ K<DiiI#lc 

s^^5"rs-^5c7ciii^T■fey^ *¥^iRjtcn®«. sm^ 

So sm3tJg5*^iiifiE#m2(Dai:^-r*SSil3t)g^^^ii 
3 03 (ig2<D«#S 1 4lC?!f0U 17-f-;UK5J<D 

[002 1] 
[l»1] 

(i— 0,,l>2s'**«.in> 



(5) 



ItM^ 1 1 -1 2 2 5 1 3 



[0 0 2 2] miizisif^mmsfsm'^ms 1 mm 

^fiB#S2t«:j:y 1 ^^^mmmmfxtimmm^s i 
tivmm^^ 5 12^1 Tk^^ftMSFaae-ars <!: icj; y 

[0 0 2 3] X-f'y^sttSKSiyS^^PS 1 4^1 -7 -r 
Keltic 3<i<OlB1i*m6. 7. 8tdlilt<iUy#X 

fSo y. ii^s 18, s 1 9, s 2 oirftn^n 

<DIB1i#©6. 7. 8tCBB^*tl/c(l#«3 7-f-7UK 

ais LTai:ti-r lti^^o 

[0 0 2 4] »PSiFJ^#IS;9««-^1 8. 19. 2 03& 

m^t^sy^-ii^Fomm^n-omvmL-^&^j. sy 

[0 0 2 5] fhS#mi 0tt> yij^yti-mi^ijl^^^-i 

fl!)3S]g^*fl;s 1 4Ti^fl[T§o mmLrzm^. its^ia: 
oDtB^^i^s 2 2 itmmiy y y *-tt J:s^ii^*^ic 

SJ±«ijrSffl^<h^§o fflIE#IS4{iffl#S 2 2 ts® 
3 J: y •(S-^ S 2 2 i:ffiffl6^'&*>?tlfcW^fl^ S 
1 3i:^^^f ^dihlCcCyx 37yy*-fig5^*^l^** 

nfcii!ft«fi^ s 2 3 c: t ««-(?#So 

[0 0 2 6] J.X±(D<i:3lc*fg0^<DllSficDm^lCcJ:n 

«\ a^^g-^M o s mmmm^m^mi^tc e x':^-* ^ ^ 
^^:^5t^Tt,. It3^*j7 y y *-^«iELTM7t07 y y 

[0 0 2 7] {m2(Dmm<Dmm) ;mc. e4:&#bbl 

T> *f8B^<om 2 (DllfiSg(DH$«lc*Jtt5S7t«'7 y y t) 

fci^T. 'tn'enmm.mm^mma^mm^izm^fxjy y 

[0 0 2 8] ig4lC*5t,^Ts 4 0 1 ti5®WP^0S^=&tT 



(^^fcTcSMSm?) . 4 0 4ttSl^fflC!)B3te«?Tt^»Jg 

cO<Sl^g|55J<Dil#^if0^lCjS^t-S^2 <D CCD {-^k 

4 0 1 (omti^mmmLTmmmmir^m i <om^ 

jiaSSS. 4 0 5 tt:ll^F5S^3-n/-cll 2 © c C D 4 0 
4 <7)ai;»]^iii#izfiS LTfi!t!t^«*<!:-r 5^ 2 ©fl^jaiS 

4 0 3 i*m 1 <Dim^m^mm4 0 2 f^^co^mm 
^mtjo>myt)^y y yti-^miEt^f^ i ©7 y y 

«iESm. 4 0 6 lim 2 CD«^iaiS^S 4 0 5 *^ 6 ©BS 

mm^tatsoym^-Xjy y ij-^miEt^m 2 ayy y 

*-ffiiEi^m-eS5o miSt>'M2(D7yy*-ffl 
iEilB4 0 3. 4 0 6tt. <!f-66*.*ll]560Dm^Ttt. 

^mna^'m 1 cDHSsromffiTvT^Lfc:? y A-aiEiiM 

^1Sffl-rS*\ ftecD:7y«y*-ffljESMT-tJ:t^ * 
fc> 4 0 7limia)7'y'y*-1iiE^S4 0 3A^6<D5® 
^mi%<im'$^tM 2 07 y y *-ffiliEilB4 0 6 3b^6 

Ss 4 0 8 \tm!m^m%ommt.SL^mk%ommt. 

[0 0 2 9] ^Jctc. 04^#!!SLT. J.X±a)c};-?ie^^ 
* n/c2|s:fgB^<Dm2 0ltSg(DJfJ8llr:33ltSli3tW7 y 

■h-WL^mfrmm-^wm-^. mioccD4oi» 

■r S^fcOT-. II20CCD4O4 ^i«BtF^0S^^^Tl^ 

1 £0<t#iaa^S4 0 2ms^2a>m^Wi^^m.4 0 5 
t±^i^ras^stfsi^ss}te**ifcm 1 ©C C D 4 0 1 

Stfm2<7)C C D 4 0 4(Dtti:'3*iii^i!QSLTRIi#fS^ 

^•m^-rso $fc. mist>'m2 07yy*-?iiE§gB 

4 0 3, 4 0 6l±SI1Sl^ll2<D«^ji[VaigB4 0 3, 
4 0 6 ft^60IWi«Hl^m:^3<DM^07 y y *-*ffiiE 
L> •&fi8^fi4 0 7 liM^W^ y y ti-ms. Lfc^l^F^ 

m9tammt.mtny y «y *-aiELfc«^p^s^«)jii 
»tc<fc y ^fig-rso i»t^«^ffi:^as?4 0 8 \.t.imMy 

y >> A-MiE^O^l^FSS^cDiii^^Sl^FSS^tOiii^ 

[0 0 3 0] ^^mmw^tmi^wm^mm) 

©Kf^^lHB^-r Sl^F5^3t<*:«P$Fa^3^ttiiii^S 
7tBtF^St>~^^B#S'j3b'«M^^OT\ ^^F^^T^^tLfcH 

1 (DC c D 4 0 1 (Ddi^co^TtCT^ y y zj-m^^tst^ 

SS^*tlfcSl2 (DC C D 4 O 4(DaJ:?3(D7 y y 

(D«#<!as^M4 0 2. 405 <j^mi^m'$^'^mky y 



(6) 



ItM^ 1 1-1 2 2 5 1 3 



4 0 3, 4 0 6tcJ:yi[3teCT>"J'y*-aiE3£-rScfc-5 
[00 3 1] J.X±S4i«LfcJ:dtc, *||S6a)?K«llJ:d:ti 

[0 0 3 2] **5s ssi±(omm'^it. ^uss^fl^^itsj 

mxif. B#^fijT-S'-f 5>-i^~%^o^sic<feys ® 
BtFaRTtiii^ffl >' y yt)-miE&m.t u ^tdtmrnm 

[003 3] (MS commcomm) mz^ m s ^mm l 
Ts *f8^om 3 (Dmm(r)mm\z.ti\'-f^m%ny y * 

^W^y-y^-ffilEilSfi, M^&S^^T^H^ (^Jx«\ 
^HSgiDJT^filTIi, R m) X G St>B (») tc 

m(D^9tmm(Dmm'pizm^ay y ^yti-^miEt^j^ 

[0 0 3 4] 05 ^^:33l,^T, 5 0 1 \t^^a>^M^<0%^ 
aj@*HiSR7^;U-Sfx 5 0 2 lii!i<Dfefig5^(^3fc«'3ija 
*i*§G7-f /U^s 5 0 3 liS<Dfe^5^0)^^iiiia3--a- 

SB7-r;u^T'»yx ^n-€'ti<0R"7-f;i/5i5 0 1, g 

;7-i';U-5f 5 0 2. BT^-r/l/^ 5 0 3:&iijaL/cgS^. 
W<Dfefig5^t*^*X^'*im 3 O C C D (-ijSCTLJl^*?-) 

5 0 4. M4®C C D (=5JC7ca[«l!5?) 5 0 SSlf^ 
5 ©CCD (Hi^CTcaMiafe?) 5 0 6lCj:ya##tU 

JS. «<D§fe^^J©ia^:&tti:^-r5o 5 0 7. 5 0 

8, 5 0 9ti, ^n^m. m<D^%m^^n-o 

rctSSs ^4Stf^5fl)CCD5 0 4. 5 0 5. 506 

3.^4 stf m 5 (oimmmmmT-^^o 

[0 0 3 5] Sfc. 5 10. 5 11, 5 1 2{i. ^n^" 



n. ^3. mARzfmsammmmmsoj. so 

8. 5 0 9*^6©B!«!^«^ai:»3<Dli7tMr7 y yti-^m 

5o ^3. l|4St?^507y'y*-ffljEigia5 1 0. 
5 11. 5 1 2tt. (RFn^^SUfeOm^T'li. 
m 1 ©*Si<OJT$S8T-3^ Ltzy y ;^;-lf lEilM^l^ffl-r 
■fa©7yy*-ISiEilMTt.J:t\ *fc. 5 1 3 
14. *n^+i. S3, «4St;S5<3!)7y«y*-ffiiEil 
B5 1 0. 5 11. 5 1 2*^6<DgS^. ^. 

^#^/ciiitJ3b^e 1 ^(Dmm^-^mt^-am^m. 5 1 

[0 0 3 6] :kiZ. I1I5«#BSLT. J-X±CDcfcatC«^E 
■rSC C D 5 0 4CDaj^<!:!itfii65^%li^-r5 c c d 5 0 

5 (omtitmm^^mmr^ c c d 5 0 e cDtui^cDT' y 

«'^fi!6iil#0il*JgY^. Y = 0. 3R + 0. 6G + 0. 
1 BtLT^^-rs-k. #6nfcl»Jt©7yy:<j-fiK4J 

[0 0 3 7] tjeoT. c:(DJ;^:&ilfitY<D7y >y*-ic 
LT. D-<!:o07 y y ;tj-aiE^S/£»fe«l^*tlfc 
y y *-«iEilST-aiE-r*c:i:«a««:t\ 

^fl^ltJ* ugSSz: UT 7 y y *-«iE^^T -5 C <t 

^ J; ^. WJO:7 y y *-lf iEilST«!^L/-cM^7 

y-y*-«iEige^^^-r«J:3ltL/i:o COcfe-ptC. 

[0 0 3 8] iik±(o^o\z^ ^m:m<r>mm\,rLis\>f^m% 
y -yt)-msmm\zj;^n\ts mm<D^^mmt^mis: 
sw^j&^fiBLT 1 «^<Dlffl«=s•^s*^5^c:^5t^T. m. 
m(Dmm(D^*i'enizMLTmmzy y a-^^j-^pi 
i^ic*iiE-r ^yv'ytj -mm^m^mif^ c t ic j; y . 
1ilK®5^3te^Jg*i*S*«iii#ttd: y y y y ^i-^^^jb^S 

mmityuyti-^i^<omi^mm^^n^ztti^T-i^ 

So 

[0 0 3 9] ^33, *^sg(Djfj»8a)iJiWTtt. ^iftmrn 



(7) 



nmw- 1 1-1 2 2 5 1 3 



[0040] 1 

mc. Atii»mim(omm.^m.'^^t>^&mm.y5mi^mt 3 

m^pimT-^-Dtcmm^micmtr^mmiy v yti- 5 

m^omm^'ijo z. t t'^T^^^mMny u * -aiEig e . 

[0041] Sfcx JJUiSiWLn:J:-5ti:«^ 1 0 

^mmm 1 immaym^y u -y A-isiEsaic j: y 1^ 401 

mtmrn LTmrcm^m^^miEW^'^m lz-^slom 404 

^Tt^jgft^sssiii^tEd: y y y ^j-^s^jjb^a^ss 405 

fcSii5?iRjn:^fb-r«it5t«'7 y 'yt)-m^<omsE^n 4 o e 

3ct*«T3^?.;tj^^«««-r«i::t*«T'*5o 407 

[SB^I^m^UiB^] 4 0 8 

m 1 ] 1 <Dmm(Dmmic^if^myeny y 501 

•y t)-mimm(K>mm^^rya ^y^m 502 

[02] mi lC^-r*^B^©^ 1 <0IIJSOJT$ffitt*5lt S 5 0 3 
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USING IT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide the fluorescent light flicker correction 
device by which a fluorescent light flicker component is eliminated in the case of a 
camera employing an image pickup tube or a MOS type image pickup element or 
the like. 

SOLUTION: The device consists of a vertical intensity distribution generating 
means 2 that integrates an output of a 2-dimension image pickup element in a 
horizontal direction to produce the intensity distribution of the intensity in the 
vertical directionstorage means 678 that stores the produced vertical intensity 
distribution by pluralities of past fieldsa calculation means 10 that calculates a 
flicker component from pluralities of the stored vertical intensity distribution and a 
correction means 4 that corrects an output of the 2-dimension image pickup 
element based on the calculated flicker componentand the flicker component 
changed in the vertical direction is obtained and corrected based on the vertical 
intensity distribution of the input video signal to correct the fluorescent light 
flicker component changed in the vertical direction from an output of an image 
pickup tube or a MOS type image pickup element or the like having been 
impossible for correction in conventional devices. 



CLAIMS 



[Claim(s)] 

[Claim 1]A fluorescent lamp flicker compensator comprising: 

A vertical intensity distribution creating means which integrates with an output of 
a two-dimensional image sensor horizontallyand generates intensity distribution of 
vertical intensity. 



A memory measure the past remembers generated vertical intensity distribution to 
be by plural fields. 

A calculating means which calculates a flicker ingredient from two or more 
memorized vertical intensity distribution. 

A compensation means which amends an output of said two-dimensional image 
sensor by a calculated flicker ingredient. 

[Claim 2]In a camera which is provided with the followingcombines two or more 
picturesand acquired a picture of one sheetA fluorescent lamp flicker compensator 
characterized by using as the fluorescent lamp flicker compensator according to 
claim 1 a flicker compensator constituted by said cameracarrying out flicker 
correction of two or more pictures simultaneouslyand making it compound after 
flicker correction. 

Two or more signal processors which process an output of several different two- 
dimensional image sensorsand output a video signalrespectively. 
Two or more flicker compensators which amend a flicker ingredient for two or 
more video signals from said two or more signal processors individually. 
A synthesizer unit which compounds a video signal which amended said flicker 
ingredient. 

[Claim 3]The fluorescent lamp flicker compensator according to claim 2wherein an 
output of a different two-dimensional image sensor of said plurality is an output of 
a two-dimensional image sensor with which two or more exposure time differs and 
said two or more pictures are pictures from which two or more exposure time 
differs. 

[Claim 4]The fluorescent lamp flicker compensator according to claim 2wherein an 
output of a different two-dimensional image sensor of said plurality is an output of 
a two-dimensional image sensor with which two or more spectral sensitivity differs 
and said two or more pictures are pictures from which two or more spectral 
sensitivity differs. 

[Claim 5]Two or more signal processors which process an output of a two- 
dimensional image sensor with which two or more exposure time differsand output 
a video signalrespectively. 

Two or more flicker compensators which amend a flicker ingredient for two or 

more video signals from said two or more signal processors individually. 

A synthesizer unit which compounds a video signal which amended said flicker 

ingredient. 

It is the camera provided with the abovesaid flicker compensator is used as the 
fluorescent lamp flicker compensator according to claim 1 flicker correction of the 
picture from which two or more exposure time differs is carried out 
simultaneouslyit compounds after flicker correctionand a picture of one sheet was 
acquired. 

[Claim 6]Two or more signal processors which process an output of a two- 



dimensional image sensor with whicli two or more spectral sensitivity differsand 
output a video signalrespectively. 

Two or more flicker compensators which amend a flicker ingredient for two or 

more video signals from said two or more signal processors individually. 

A synthesizer unit which compounds a video signal which amended said flicker 

ingredient. 

It is the camera provided with the abovesaid flicker compensator is used as the 
fluorescent lamp flicker compensator according to claim 1 flicker correction of the 
picture from which two or more spectral sensitivity differs is carried out 
simultaneouslyit compounds after flicker correctionand a picture of one sheet was 
acquired. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the fluorescent lamp flicker 
compensator which oppresses the fluorescent lamp flicker in the video camera of 
a digital-signal-processing methodetc.for example. 
[0002] 

[Description of the Prior Art]Conventionallywhat was indicated to JP1-253369A 
as this kind of a flicker compensator is known. Drawing 6 is a block diagram 
showing the composition of such a conventional fluorescent lamp flicker 
compensator. Firstwith reference to drawing 6t he composition of the above- 
mentioned conventional flicker compensator is explained. In drawing 6t he video 
signal input terminal which inputs the signal S610 with which 61 has a flickerand 
62 are averaging circuits which average one field period of video signals S610and 
are outputted synchronizing with the vertical retrace line. 

[0003]The low pass filter (LPF) which has the characteristic of acquiring the signal 
which removed the flicker ingredientfrom the signal S61 1 whose 63 is an output 
signal of the averaging circuit 62A delay circuit for 64 to double the phase of the 
output signal S613 of 3 field ********** with the signal S612 for the signal 
S61 IThe dividing circuit which acquires the signal which 65 did division of the 
signal S613 by the signal S612and was in inverse proportion to the flicker 
ingredientand 66 are gain control circuits which remove a flicker ingredient by 
carrying out the multiplication of the output signal S614 of the dividing circuit 65 
to the inputted video signal S610. 

[0004]Nextwith reference to drawing 6 operation of the above-mentioned 
conventional flicker compensator is explained. The averaging circuit 62 averages 
one field period of input signals S610 with the flicker inputted into the video signal 
input terminal 61 and outputs the signal S61 1 synchronizing with the vertical 
retrace line. The low pass filter (LPF) 63 outputs the signal S612 which removed 



the flicker ingredient from the output signal S61 1 of the averaging circuit 62and 
the delay circuit 64 outputs the signal S613 which doubled the phase of the output 
of 3 field ********** with the signal S612 for the signal S61 1. The dividing circuit 
65 outputs the signal S614 which did division of the signal S613 by the signal 
S612and was in inverse proportion to the flicker ingredientand outputs the video 
signal outputs which carried out multiplication to the video signal S610 which 
inputted the signal S614 in the gain control circuitand removed the flicker 
ingredient from the video signal output terminals 67. 
[0005] 

[Problem(s) to be Solved by the Invention] Howeveralthough it is effective in the 
above-mentioned conventional flicker compensator about the thing on condition of 
the flicker ingredient in an identical field being uniform like [ at the time of using 
interline transmission CCD (henceforthlTCCD) for the image sensor of an input 
side ]There was a problem that the flicker ingredient within the picture of an 
identical field could not use it perpendicularly effectively to the case where it 
changes to sine wave shape etc.like the camera using an image pick-up tube and 
the camera using the MOS type image sensor which specifies XY address and 
reads an electric charge from a pixel. 

[0006]This invention was made in order to solve the above-mentioned 
conventional problemand an object of this invention is to provide the outstanding 
fluorescent lamp flicker compensator from which a fluorescent lamp flicker 
ingredient is removableeven if it is a camera using an image pick-up tubean MOS 
type pickup deviceetc. 
[0007] 

[Means for Solving the Problem]A fluorescent lamp flicker compensator by this 
invention searches for vertical intensity distribution of an inputted video signallt 
asks for a flicker ingredient which changes from vertical intensity distribution 
(intensity distribution of vertical intensity) of plural fields (or it is the same as that 
of a frame and the following) to a perpendicular direction in the present fieldand 
this amends a flicker ingredient of a perpendicular direction of the present field. 
[0008]This invention by having asked for a flicker ingredient which changes 
perpendicularly from vertical intensity distribution also with a camera using an 
image pick-up tube that a flicker ingredient within a picture of an identical field 
changes perpendicularlyan MOS type pickup deviceetcA fluorescent lamp flicker 
compensator which can amend a fluorescent lamp flicker ingredient which changes 
perpendicularly is obtained. 

[0009]A camera equipped with a fluorescent lamp flicker compensator by this 
inventionAn output of a two-dimensional image sensor with which two or more 
exposure time differs from spectral sensitivity is processedafter amending a video 
signal which obtained the flicker ingredient individually by amending a vertical 
flicker ingredient simultaneously with the fluorescent lamp flicker compensator 
according to claim lit compoundsand a picture of one sheet is acquired. 
[0010]This invention by having made it compoundafter amending a video signal 
which obtained a vertical flicker ingredient from an output of several different two- 



dimensional image sensors by amending it simultaneouslyEven if it is a case where 
several pictures from which a flicker ingredient differs by a picture from which two 
or more exposure time or spectral sensitivity differ are combineda camera which 
can amend a fluorescent lamp flicker ingredient which changes to a conventionally 
impossible perpendicular direction is obtained. 
[0011] 

[Embodiment of the Invention]The fluorescent lamp flicker compensator 
concerning the invention of this invention according to claim IThe vertical 
intensity distribution creating means which integrates with the output of a two- 
dimensional image sensor horizontallyand generates the intensity distribution of 
vertical intensityThe memory measure the past remembers the generated vertical 
intensity distribution to be by plural fieldsThe calculating means which calculates a 
flicker ingredient from two or more memorized vertical intensity distributionBy 
making it consist of a compensation means which amends the output of said two- 
dimensional image sensor by the calculated flicker ingredientand having asked for 
the flicker ingredient which changes perpendicularly from the vertical intensity 
distribution of an inputted video signallt has the operation that the fluorescent 
lamp flicker ingredient which changes perpendicularly from outputssuch as a 
conventionally impossible image pick-up tube and an MOS type pickup devicecan 
be amended. 

[0012]The fluorescent lamp flicker compensator concerning the invention of this 
invention according to claim 2Two or more signal processors which process the 
output of several different two-dimensional image sensorsand output a video 
signalrespectivelyTwo or more flicker compensators which amend a flicker 
ingredient for two or more video signals from said two or more signal processors 
individuallyin the camera which consists of a synthesizer unit which compounds 
the video signal which amended said flicker ingredientcombines two or more 
picturesand acquired the picture of one sheetThe flicker compensator constituted 
by said camera is used as the fluorescent lamp flicker compensator according to 
claim 1 Combine two or more pictures after flicker correctionand the output of 
several different two-dimensional image sensors is processedBy compoundingafter 
amending the video signal which obtained the flicker ingredient individually by 
amending it with the fluorescent lamp flicker compensator according to claim land 
having acquired the picture of one sheetEven if it is a case where several pictures 
from which a flicker ingredient differs by several different pictures are combinedit 
has the operation that the fluorescent lamp flicker ingredient which changes 
perpendicularly from outputssuch as a conventionally impossible image pick-up 
tube and an MOS type pickup devicecan be amended. 

[0013]The fluorescent lamp flicker compensator concerning the invention of this 
invention according to claim 3The output of a different two-dimensional image 
sensor of said plurality is an output of the two-dimensional image sensor with 
which two or more exposure time differsit is made for said two or more pictures to 
be pictures from which two or more exposure time differsBy processing the output 
of the two-dimensional image sensor with which two or more exposure time 



differscompoundingafter amending the video signal which obtained the flicker 
ingredient individually by amending it with the fluorescent lamp flicker compensator 
according to claim land having acquired the picture of one sheetEven if it is a 
case where several pictures from which a flicker ingredient differs by the picture 
from which two or more exposure time differs are combinedit has the operation 
that the fluorescent lamp flicker ingredient which changes perpendicularly from 
outputssuch as a conventionally impossible image pick-up tube and an MOS type 
pickup devicecan be amended. 

[0014]The fluorescent lamp flicker compensator concerning the invention of this 
invention according to claim 4The output of a different two-dimensional image 
sensor of said plurality is an output of the two-dimensional image sensor with 
which two or more spectral sensitivity differsit is made for said two or more 
pictures to be pictures from which two or more spectral sensitivity differsBy 
processing the output of the two-dimensional image sensor with which two or 
more spectral sensitivity differscompoundingafter amending the video signal which 
obtained the flicker ingredient individually by amending it with the fluorescent lamp 
flicker compensator according to claim land having acquired the picture of one 
sheetEven if it is a case where several pictures from which a flicker ingredient 
differs by the picture from which two or more spectral sensitivity differs are 
combinedit has the operation that the fluorescent lamp flicker ingredient which 
changes perpendicularly from outputssuch as a conventionally impossible image 
pick-up tube and an MOS type pickup devicecan be amended. 
[0015]The camera concerning the invention of this invention according to claim 
5Two or more signal processors which process the output of the two-dimensional 
image sensor with which two or more exposure time differsand output a video 
signalrespectivelyTwo or more flicker compensators which amend a flicker 
ingredient for two or more video signals from said two or more signal processors 
individuallylt is a camera which consists of a synthesizer unit which compounds 
the video signal which amended said flicker ingredientSaid flicker compensator is 
used as the fluorescent lamp flicker compensator according to claim 1 Combine the 
picture from which two or more exposure time differs after flicker correctionand 
the picture of one sheet is acquiredBy processing the output of the two- 
dimensional image sensor with which two or more exposure time 
differscompoundingafter amending the video signal which obtained the flicker 
ingredient individually by amending it with the fluorescent lamp flicker compensator 
according to claim land having acquired the picture of one sheetEven if it is a 
case where several pictures from which a flicker ingredient differs by the picture 
from which two or more exposure time differs are combinedit has the operation 
that the fluorescent lamp flicker ingredient which changes perpendicularly from 
outputssuch as a conventionally impossible image pick-up tube and an MOS type 
pickup devicecan be amended. 

[001 6]The camera concerning the invention of this invention according to claim 
6Two or more signal processors which process the output of the two-dimensional 
image sensor with which two or more spectral sensitivity differsand output a video 



signalrespectivelyTwo or more flicker compensators which amend a flicker 
ingredient for two or more video signals from said two or more signal processors 
individuallylt is a camera which consists of a synthesizer unit which compounds 
the video signal which amended said flicker ingredientSaid flicker compensator is 
used as the fluorescent lamp flicker compensator according to claim 1 Combine the 
picture from which two or more spectral sensitivity differs after flicker 
correctionand the picture of one sheet is acquiredBy processing the output of the 
two-dimensional image sensor with which two or more spectral sensitivity 
differscompoundingafter amending the video signal which obtained the flicker 
ingredient individually by amending it with the fluorescent lamp flicker compensator 
according to claim 1 and having acquired the picture of one sheetEven if it is a 
case where several pictures from which a flicker ingredient differs by the picture 
from which two or more spectral sensitivity differs are combinedit has the 
operation that the fluorescent lamp flicker ingredient which changes 
perpendicularly from outputssuch as a conventionally impossible image pick-up 
tube and an MOS type pickup devicecan be amended, 

[0017]Hereafterbased on an accompanying drawin gdrawing l or drawing S an 
embodiment of the invention is described in detail. The block diagram showing the 
composition of a fluorescent lamp flicker compensator [ in / in drawing 1 / a 1st 
embodiment of this invention ]The wave form chart showing the signal wave form 
of each part of the fluorescent lamp flicker compensator in a 1 st embodiment of 
this invention which shows drawing 1 drawing 2 The figure showing operation of the 
vertical intensity distribution creating means of the fluorescent lamp flicker 
compensator in a 1 st embodiment of this invention which shows drawing 1 drawing 
3The block diagram and drawing 5 in which the composition of the camera with 
which drawing 4 applied the fluorescent lamp flicker compensator by this invention 
is shown are a block diagram showing the composition of other cameras which 
applied the fluorescent lamp flicker compensator by this invention. 
[0018](A 1st embodiment) With reference to drawing It he composition of the 
fluorescent lamp flicker compensator in a 1st embodiment of this invention is 
explained first. The video signal input terminal into which 1 inputs the video signal 
SI 2 in drawing It he vertical intensity distribution creating means to which 2 
carries out the operation which searches for vertical intensity distribution 
(intensity distribution of vertical intensity) in quest of total of the signal strength 
of each horizontal direction of the picture of the 1 fieldThe delay means which 
delays in time the video signal SI 2 which 3 inputted 1 horizontal scanning periodA 
switch for 5 to distribute vertical intensity distribution to three memory 
measuresand make it recordThe memory measure 67and 8 remember vertical 
intensity distribution to berespectively (the method of memory is mentioned 
later)An averaging means to search for the signal S21 with which 9 carried out 
averaging of the value of the three memory measures 67and BThe calculating 
means which 10 does division of the output signal S21 of the averaging means 9 
per vertical scanning line with the output of the vertical intensity distribution 
creating means 2and deduces a flicker ingredient (a division means may be 



sufficienOThe compensation means amended so that 4 may carry out the 
multiplication of the output of the calculating means 10 to the output of the delay 
means 3 and a flicker ingredient may be removedand 1 1 are video signal output 
terminals which output the video signal which removed the flicker ingredient. 
[0019]Nextwith reference to drawing 1 t hru/or drawing S operation of the 
fluorescent lamp flicker compensator in a 1st embodiment of this invention is 
explained, the video signal inputted from the video signal input terminal 1 in 
explanation of this embodiment — an explanation sake — the full screen — it is 
considered as the video signal which projected the uniform photographic subject. 
Although the video signal SI 2 expresses thisas shown in drawing 2 it appears as a 
waveHike video signal modulated by the fluorescent lamp flicker ingredient. Since 
these modulation components are setting frequency of the power supply to 50 Hz 
in the example of drawing 2t h e cycle which modulates a video signal with the 
lighting of a fluorescent lamp is set to 100 Hzand when the field period of a video 
signal shall be 60 Hza flicker ingredient will appear repeatedly in 3 field periods. 
The vertical intensity distribution S14 integrates the video signal SI 2 horizontally 
by the vertical intensity distribution creating means 2and searches for vertical 
(every [ Each field ] line) intensity distribution. 

[0020]Nextwith reference to drawing 3 operation of the vertical intensity 
distribution creating means 2 is explained. The video signal 302 (video signal SI 2 
of drawing 1 ) inputted shall be a two-dimensional picture corresponding to the 
picture of the 1 fieldand should be horizontally sampled by m pixel to n pixel and 
the perpendicular direction. All the pixels are mxn pixels and set the signal level of 
each pixel to Yij. The relation between the signal level Yij of each pixel and the 
vertical intensity distribution Vi of each part for which the vertical intensity 
distribution 303 (it corresponds to the signal SI 4 of drawing 2 and the signal for 
the 1 field is expressed) which is an output of the vertical intensity distribution 
creating means 2 integrates with the signal level of each pixel horizontallyand it 
asks is the following general formula. It is expressed with [several 1]. 
[0021] 
[Equation 1] 

[0022]the vertical intensity distribution SI 4 in drawing 2 — above — the full 
screen — since a case where a uniform photographic subject is photoed is 
shownit becomes a waveform only with modulation components by a fluorescent 
lamp flicker. The vertical intensity distribution SI 4 is the waveform in which only 
one horizontal scanning period was behind [ the inputted video signal S12 ] by the 
vertical intensity distribution creating means 2. He is trying to double the phase 
contrast by delaying the inputted video signal SI 2 during the 1 horizontal scanning 
by the delay means 3. 

[0023]The switch 5 is formed in order to change the vertical intensity distribution 
SI 4 to the three memory measures 67and 8 in order and to record it on them for 
every fieldand each memory measures 67and 8 output the 3 fields of signals of the 



1 recorded field continuously. That isthe signal S18S19and S20 express the state 
of outputting continuously a signal recorded on each memory measure 67and 8 the 
3 fields. 

[0024]The averaging means 9 carries out averaging of the signals 1819and 20and 
an output of the result serves as a waveform of intensity distribution of the 
perpendicularly abnormal conditions by a fluorescent lamp flicker are not 
receivedas shown in the signal S21. Herethat an ingredient of a fluorescent lamp 
flicker is lost to the signal S21 is a repetition in which a flicker ingredient has a 
cycle of the 3 fieldsand the sum of a flicker ingredient of the 3 field is based on a 
fixed thing. 

[0025]Division of the calculating means 10 is done by the intensity distribution SI 4 
of the perpendicularly of a signal level a flicker ingredient is left behind in the 
signal S21 which is the intensity distribution of the perpendicularly of a signal level 
a flicker ingredient was removed. As a result of doing divisionthe output signal S22 
of a calculating means turns into a signal in inverse proportion to modulation 
components by a fluorescent lamp flicker. By carrying out the multiplication of the 
video signal S13 with which the signal S22 and a phase were united by the signal 

522 and the delay means 3the compensation means 4 can obtain the video signal 

523 with which a flicker ingredient was removed. 

[0026]According to the embodiment of the inventionalso in a video camera using 
an image pick-up tubean MOS type pickup deviceetc.a video signal which amends 
a fluorescent lamp flicker and does not have a fluorescent lamp flicker can be 
obtained as mentioned above. 

[0027]With reference to (a 2nd embodiment)next drawing 4 composition of a 
fluorescent lamp flicker compensator in a 2nd embodiment of this invention is 
explained. Fluorescent lamp flicker compensators in this embodiment are two or 
more kinds of pictures (for examplein this embodimentalthough a picture of short 
time exposure and a picture of long exposure are made into an example), a case 
where other exposure timesuch as inside time exposureis used — it may be — 
compounding and acquiring a large picture of a dynamic range in a camera (video 
camera) by which it is characterizedit consists of two or more fluorescent lamp 
flicker compensators arranged in two or more kinds of image processing systems 
in the camera so that two or more fluorescent lamp flickers may be amended 
during processing of a picture of a kindrespectively. 

[0028]The 1st CCD that 401 exposes a short time and picturizes a picture of a 
portion with high luminosity vividly in drawing 4 (two-dimensional image sensor)The 
2nd COD that 404 performs prolonged exposure and picturizes a picture of a 
portion with low luminosity vividly (two-dimensional image sensor)The 1st signal 
processor that 402 carries out image processing of the output of 1st GCD401 by 
which short time exposure was carried outand is made into a video signalThe 2nd 
signal processor that 405 carries out image processing of the output of 2nd 
CCD404 by which long exposure was carried outand is made into a video signalThe 
1st flicker compensator with which 403 amends a fluorescent lamp flicker of video 
signal outputs from the 1 st signal processor 402and 406 are 2nd flicker 



compensator that amends a fluorescent lamp flicker of video signal outputs from 
the 2nd signal processor 405. Although a flicker compensator shown by a 1 st 
embodiment of this invention is both used for the 1st and 2nd flicker 
compensators 403 and 406 by this embodimentother flicker compensators may be 
sufficient as them. A synthesizer unit with which 407 combines a picture of one 
sheet from a picture of short time exposure from the 1st flicker compensator 
403and a picture of long exposure from the 2nd flicker compensator 406408 is 
video signal output terminals which output a video signal after fluorescent lamp 
flicker amendment which combined a picture of short time exposureand a picture 
of long exposure. 

[0029]Nextwith reference to drawing 4 operation of a fluorescent lamp flicker 
compensator in a 2nd embodiment of this invention constituted as mentioned 
above is explained. The 1st CCD401 exposes a short time and picturizes a picture 
of a portion with high luminosity vividlyand the 2nd CCD404 performs prolonged 
exposure and picturizes a picture of a portion with low luminosity vividly. The 1 st 
signal processor 402 and 2nd signal processor 405 carry out image processing of 
the output of short time exposurethe 1st CCD401 by which long exposure was 
carried outand 2nd CCD404and output a video signal. The 1st and 2nd flicker 
compensators 403 and 406 amend a fluorescent lamp flicker of video signal 
outputs from the 1 st and 2nd signal processors 403 and 406The synthesizer unit 
407 a picture of long exposure which carried out fluorescent lamp flicker 
amendment with a picture of short time exposure which carried out fluorescent 
lamp flicker amendmentFor examplethe whole picture of short time exposure and 
the whole picture of long exposure are added by a certain ratioor it compounds by 
inserting a part of picture of short time exposure in a part of picture of long 
exposure etc. The video signal output terminals 408 are video signal output 
terminals which output a video signal of a picture which combined a picture of 
short time exposure after fluorescent lamp flicker amendmentand a picture of long 
exposure. 

[0030]Nextoperation of a fluorescent lamp flicker compensator in different 
exposure systems like a short time exposure picture and a long exposure picture 
is explained. Since image exposure time and exposure times differ between short 
time exposure and long exposureas for a flicker ingredient of an output of 2nd 
CCD404 by which long exposure was carried out to a fluorescent lamp flicker 
ingredient of an output of 1 st CCD401 by which short time exposure was carried 
outa phaseamplitudeetc. are different. Thereforein composition of applying an 
output of the 1st and 2nd signal processors 402 and 405 for flicker correction 
after picture compositioncannot amend simultaneously a flicker ingredient of both 
a short time exposure picture and a long exposure picturebut. Before compounding 
with the synthesizer unit 407 as in this embodimenta short time exposure picture 
and a long exposure picture by having been made to carry out fluorescent lamp 
flicker amendment to each with the 1st and 2nd flicker compensators 403 and 
406A fluorescent lamp flicker of a short time exposure picture and a long exposure 
picture can be amended simultaneously. 



[0031 ]In a camera according to this embodiment combining a picture of several 
exposure systems from which exposure time differsrespectivelyand acquiring a 
picture of one sheet as explained above Video signal outputs by which a 
fluorescent lamp flicker ingredient was removed from a combined picture can be 
obtained by forming a flicker compensator individually to the pictures of each of 
exposure systems from which two or more exposure time differsamending 
simultaneouslyand having made it back-compound. 

[0032]Although it explained a short time exposure picture and a long exposure 
picture in an example of composition picturized by separate CCDa fluorescent 
lamp flicker compensator [ in / by the above explanation / this embodiment ] is 
feasible similarlywhen picturizing a short time exposure picture and a long 
exposure picture by time sharing by one CCD. It can carry out so that one flicker 
compensator may be used as a flicker compensator for short time exposure 
pictures or may be used as a flicker compensator for long exposure by change of 
timing etc. by time sharing in this casefor example. 

[0033]With reference to (a 3rd embodiment)next drawing S composition of a 
fluorescent lamp flicker compensator in a 3rd embodiment of this invention is 
explained. A spectral image in which fluorescent lamp flicker compensators in this 
embodiment differ (for examplealthough a picture picturized by carrying out a 
spectrum to R (red)G (green)and B (blue) is made into an example in this 
embodiment) a spectral image of other color components — it may be — 
compounding in a camera (video camera) by which it is characterizedit consists of 
two or more fluorescent lamp flicker compensators arranged in two or more image 
processing systems which correspondrespectively during processing of two or 
more kinds of spectral images in the camera so that a fluorescent lamp flicker may 
be amended. 

[0034]R filter with which 501 passes light of a red color component in drawing 5 G 
filter which passes light of a color component with 502 [ green ]Red who 503 is a 
B filter which passes light of a blue color componentand passed each R filter 
501 the G filter 502and the B filter 503A green and blue color component is 
picturized by the 3rd CCD(two-dimensional image sensor) the 504 and 4th 
CCD(two-dimensional image sensor) the 505 and 5th CCD(two-dimensional image 
sensor) 506respectivelyand outputs red and a picture of each green and blue color 
component. 507508and 509 are the 3rd4thand 5th signal processors that process 
red and a generating picture with each green and blue color component of 
3rd4thand 5th CCD 504505and 506respectivelyand output a video signal. 
[0035]51 051 land 512 are 3rd4thand 5th flicker compensators that amend a 
fluorescent lamp flicker of video signal outputs from the 3rd4thand 5th signal 
processors 507508and 509respectively. Although a flicker compensator shown by 
a 1 St embodiment of this invention is all used for the 3rd4thand 5th flicker 
compensators 51051 land 512 by this embodimentother flicker compensators may 
be sufficient as them. 513respectively The 3rdthe 4thand red from the 5th flicker 
compensator 51051 land 51 2A synthesizer unit which combines a picture of one 
sheet from a picture with each green and blue color componentand 514 are red 



and video signal output terminals which output a video signal after fluorescent 
lamp flicker amendment which combined each picture of each green and blue color 
component. 

[0036]Nextwith reference to drawing S operation of a fluorescent lamp flicker 
compensator in a 3rd embodiment of this invention constituted as mentioned 
above is explained. Flicker ingredients of an output of CCD504 which picturizes a 
red component of a photographic subjectan output of CCD505 which picturizes a 
green componentand an output of CCD506 which picturizes a part for Aoshige 
differ respectively. This originates in afterglow timei.e.spectral sensitivity differing 
for every emission spectrum with the characteristic of a photogen of a fluorescent 
lamp. Thusa flicker ingredient of luminosity obtained from red and each green and 
blue picture from which a flicker ingredient differs when the luminosity Y of image 
composing was compounded as Y=0.3R+0.6G+0.1Bfor example will change with 
colors of a photographic subject. 

[00373Thereforea fluorescent lamp flicker compensator which comprised only one 
flicker compensator cannot amend to a flicker of such luminosity Y. Thereforein 
this embodimenta fluorescent lamp flicker compensator constituted from an 
individual flicker compensator was used so that flicker correction could be 
independently performed to each video signal of redgreenand blue. Thusin this 
embodimentsince it was made to amend a fluorescent lamp flicker in a stage of red 
and a green and blue video signala video signal no flicker ingredient is [ video 
signal ] in the compounded luminosity Y can be obtained. 

[0038]As mentioned aboveaccording to the fluorescent lamp flicker compensator 
in this embodiment. In a camera which combines a picture from which two or more 
spectral sensitivity differsand acquires a picture of one sheetBy forming a flicker 
compensator which amends a flicker ingredient simultaneously individually to each 
of two or more picturesEven if it is a case where several pictures from which a 
flicker ingredient differs by a picture from which two or more spectral sensitivity 
differs are combineda video signal which does not have a flicker ingredient in a 
combined picture can be obtained. 

[0039]Although composition which picturizes a picture from which spectral 
sensitivity differs by separate CCD was made into an example and explained by 
explanation of this embodimenta colored filter can be stuck on one CCD and it can 
carry out similarly about composition which acquired each signal of red-green blue 
from the output. 
[0040] 

[Effect of the Invention]By constituting this inventionas explained aboveand having 
asked for the flicker ingredient which changes perpendicularly from the vertical 
intensity distribution of an inputted video signal especiallyThe fluorescent lamp 
flicker compensator which can amend the fluorescent lamp flicker ingredient which 
changes to the conventionally impossible perpendicular direction can be provided. 
[0041]Constitute this inventionas explained aboveand the output of the two- 
dimensional image sensor with which two or more exposure time differs from 
spectral sensitivity especially is processedBy compoundingafter amending the 



video signal which obtained the flicker ingredient individually by amending it 
simultaneously with the fluorescent lamp flicker compensator according to claim 
1 and having acquired the picture of one sheetEven if it is a case where several 
pictures from which a flicker ingredient differs by the picture from which two or 
more exposure time or spectra! sensitivity differ are combinedthe camera which 
can amend the fluorescent lamp flicker ingredient which changes to the 
conventionally impossible perpendicular direction can be provided. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1]T he block diagram showing the composition of the fluorescent lamp 
flicker compensator in a 1 st embodiment of this invention 

[Drawing 2] The wave form chart showing the signal wave form of each part of the 
fluorescent lamp flicker compensator in a 1st embodiment of this invention shown 
in drawing 1 

[Drawing 3]T he figure showing operation of the vertical intensity distribution 
creating means of the fluorescent lamp flicker compensator in a 1 st embodiment 
of this invention shown in drawing 1 

[Drawing 4] The block diagram showing the composition of the camera which 

applied the fluorescent lamp flicker compensator by this invention 

[Drawing 5]T he block diagram showing the composition of other cameras which 

applied the fluorescent lamp flicker compensator by this invention 

[Drawing 6] The block diagram showing the composition of the conventional 

fluorescent lamp flicker compensator 

[Description of Notations] 

1 Video signal input terminal 

2 Vertical intensity distribution creating means 

3 Delay means 

4 Compensation means 

5 Switch 

67and 8 Memory measure 

9 Averaging means 

10 Calculating means 

1 1 Video signal output terminals 

301 Vertical intensity distribution creating means 

401 The 1st CCD 

404 The 2nd CCD 

402 The 1 st signal processor 

405 The 2nd signal processor 

403 The 1 st flicker compensator 

406 The 2nd flicker compensator 

407 Synthesizer unit 



408 Video signal output terminals 

501 R filter 

502 G filter 

503 B filter 

504 The 3rd CCD 

505 The 4th CCD 

506 The 5th CCD 

507 The 3rd signal processor 

508 The 4th signal processor 

509 The 5th signal processor 

510 The 3rd flicker compensator 

51 1 The 4th flicker compensator 

512 The 5th flicker compensator 

513 Synthesizer unit 

514 Video signal output terminals 



